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Dear Editor, 
Aortic valve stenosis is the most common lesion of heart valves in European and American populations with 
calcific aortic valve stenosis present in 2-7% of the population aged >65 years
1
 and severe stenosis present 
in 3% over 75 years
2
. Aortic valve stenosis can have serious consequences such as increased perioperative 
morbidity and mortality
3
 and a mortality of 75% in symptomatic patients with severe aortic stenosis
4
.  
Ethnicity may influence the prevalence of the condition as well as its progression; congenital bicuspid aortic 
valve, calcific aortic stenosis and pathological calcification are all more prevalent in black patients
5
. 
Progression of aortic valve calcification has also been reported to be greater in black patients
6
, although 
other studies have also demonstrated progression in this ethnic group to be lower
7
 or not affected
8
. There is 
therefore a limited and conflicting evidence base on the effect of ethnicity, with many previous studies 
excluding Asian patients, although such studies could highlight important differences risk of the condition and 
it’s complications. 
 
To better understand the incidence and management of aortic valve stenosis in the United Kingdom (UK) we 
investigated the prevalence, LOS and its predictors in black and ethnic minority patients with aortic valve 
stenosis in the North West of England. 
 
We examined LOS and ethnic variations using completely anonymous data of adult patients admitted across 
seven hospitals across Greater Manchester (North West England) between 2000 and 2013 using the 
ACALM (Algorithm of Comorbidities, Associations, Length of stay and Mortality) study protocol, which uses 
ICD-10 diagnosis and OPCS-4 procedure codes to trace patients. The Caucasian population served as the 
reference ethnic group. The black and ethnic minority populations were defined as South Asian, Afro-
Caribbean, Oriental and mixed race ethnicity. Data on the LOS, age, gender, ethnicity, co-morbidities and 
type of admission was available for all patients. The presence of a co-morbidity was defined by the presence 
of any of the top eight causes of mortality in the UK: ischemic heart disease, heart failure, cerebrovascular 
disease, lung cancer, breast cancer, dementia, chronic kidney disease, and chronic obstructive airways 
disease. All analyses were performed using SPSS version 20.0 and Microsoft Office Excel 2007. Such 
methodology has been previously used by our group and others
9-14
. 
 
During the study period, there were 929465 overnight admissions of which 4764 (0.51%) were coded for 
aortic valve stenosis. Patients of ethnic minority origin constituted 3.2% of aortic valve stenosis admissions 
and LOS was significantly shorter (p<0.05) in South Asian patients (but not in other ethnic minority groups) 
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compared to Caucasian patients with aortic valve stenosis after analysis by means of a multi-variant logistic 
regression model accounting for variations in age, gender and co-morbidity. Moreover, the mean age of 
South Asian patients with aortic valve stenosis was notably lower than those of Caucasian origin (56 v 73 
years). Interestingly, aortic valve stenosis is more prevalent in Caucasian admissions than those of ethnic 
minority origin (Table 1). 
 
The precise reasons for shorter LOS in South Asian patients with aortic valve stenosis are currently unknown 
but these findings are consistent with similar findings in previous work looking at LOS in patients with 
diabetes in Birmingham, UK
9
, patients with acute pulmonary embolism
10
 and myocardial infarction
12
 in 
Greater Manchester, UK.  Moreover, there is previous evidence to suggest that ethnic minorities may receive 
less support at discharge and that they may be discharged prematurely
15
. These potential inequalities 
require further investigation ideally via prospective cohort studies with solid quality outcomes such as 
adverse event rate and mortality. A limitation of our discussion is that it is based on the assumption that short 
LOS is related to recovery or hospital discharge as we have no data on mortality. Furthermore, we have no 
data on the proportion of patients undergoing aortic valve replacement and this has been shown to produce 
a variety of complications and different LOS according to risk factors such as age and gender
16,17
: an 
important point to consider given that the South Asian admissions for aortic valve stenosis were notably 
younger than Caucasian admissions. 
 
Our data suggests that aortic valve stenosis is more prevalent in Caucasian admissions than those of ethnic 
minority origin .  In accordance with this,  a previous study of a United States (US) population demonstrated 
a lower frequency of biscuspid aortic valve and reduced aortic dimensions in African Americans compared to 
Caucasians
18
 and  in another study calcified aortic disease was 69% lower amongst African Americans
7,8
. 
However, the current literature on this subject conflicting, with reports of a greater risk of aortic valve disease 
in this patient group
5-8
. The evidence base on the influence of ethnicity is also limited, especially with respect 
to Asian patients with aortic valve disease, for whom the results of the present study are particularly relevant. 
The reasons for race being a modifier in aortic valve disease are unclear but previous studies have identified 
possible risk factors for degenerative aortic valve disease including, male sex, active smoking status and a 
history of hypertension
19
. It is possible that these risk factors may be present at different rates in Caucasian 
and ethnic minority populations. Moreover, recent studies have suggested that genetic loci associated with 
aortic valve stenosis may occur at a slightly higher frequency in the Caucasian population than in other 
ethnic groups
20
. However, it is difficult to draw conclusions on the prevalence of aortic valve stenosis as it is 
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often asymptomatic and diagnosis via echocardiogram is often made relatively late. Thus, access to health 
care will affect the apparent prevalence in different populations and other studies have shown this can be 
influenced by age and sex
21
 as well as ethnic origin
22
.  
 
We believe our study highlights the need for more research into the reasons for and methods for reduction of 
health inequalities in multi-ethnic populations with a view to improving care for patients with aortic valve 
stenosis. 
  
 Table 1 – Prevalence and characteristics of admissions for patients with aortic valve stenosis 
according to ethnic group 
Ethnicity 
 
Aortic 
valve 
stenosis 
per 1000 
admissio
ns 
N (%) 
 Mean 
Age 
(years) 
M:F 
Ratio 
% admitted 
as 
emergency 
% with co-
morbidity 
Mean 
Length of 
Stay 
(days) 
ODDs ratio for length 
of stay* 
 
All groups 4.91 
 
4564 (100.0) 72 
 
1.2:1 
 
61.7 
 
64.7 
 
7.7 
 
- 
 
Caucasian 5.65 
 
4053 (88.8) 
 
73 
 
1.1:1 62.7 
 
65.2 
 
13.7 
 
1 
 
South Asian 1.07 
 
78 (1.7) 
 
56 
 
2.4:1 71.8 
 
67.9 
 
8.0 0.982 (0.968– 0.996)  
 
Afro-Caribbean  0.60 
 
16 (0.4) 
 
69 
 
0.6:1 62.5 
 
68.8 
 
9.7 0.975 (0.915-1.038) 
 
Oriental 1.02 
 
6 (0.1) 
 
68 
 
2.0:1 50.0 
 
66.7 
 
14.0 1.010 (0.966-1.056)  
 
Mixed 0.68 
 
5 (0.1) 
 
74 
 
F=0 40.0 
 
60.0 
 
1.3 0.662 (0.331-1.325)  
 
Other 1.92 
 
39 (0.9) 
 
69 
 
0.8:1 71.8 
 
71.8 
 
12.1 1.003 (0.981-1.025)  
 
Unknown 4.68 
 
367 (8.0) 
 
72 
 
1.2:1 47.4 
 
58.0 
 
15.1 1.006 (0.999-1.013) 
 
*adjusted for age, sex, co-morbidity, # statistically significant, p<0.05 
 
 
Research was performed with completely anonymous data and conformed with the local ethical 
review/research and development policies. 
 
 
 
 
 
 
 
 
 
 
 
 
AC
CE
PT
ED
 M
AN
US
CR
IP
T
ACCEPTED MANUSCRIPT
References 
1.  Lung B, Baron G, Butchart EG, Delahaye F, Gohlke-Bärwolf C, Levang OW, et al. A prospective survey 
of patients with valvular heart disease in Europe: The Euro Heart Survey on Valvular Heart Disease. 
Eur Heart J. 2003 Jul;24(13):1231–43.  
2.  Lindroos M, Kupari M, Heikkilä J, Tilvis R. Prevalence of aortic valve abnormalities in the elderly: an 
echocardiographic study of a random population sample. J Am Coll Cardiol. 1993 Apr;21(5):1220–5.  
3.  Brown J, Morgan-Hughes NJ. Aortic stenosis and non-cardiac surgery. Contin Educ Anaesth Crit Care 
Pain. 2005 Feb 1;5(1):1–4.  
4.  Ross J, Braunwald E. Aortic Stenosis. Circulation. 1968 Jul 1;38(1S5):V–61–V–67.  
5.  Novaro GM, Houghtaling PL, Gillinov AM, Blackstone EH, Asher CR. Prevalence of mitral valve 
prolapse and congenital bicuspid aortic valves in black and white patients undergoing cardiac valve 
operations. Am J Cardiol. 2013 Mar 15;111(6):898-901. doi: 10.1016/j.amjcard.2012.11.051. Epub 
2012 Dec 28. PubMed PMID: 23276473. 
6. Mohler ER, Sheridan MJ, Nichols R, Harvey WP, Waller BF. Development and progression of aortic 
valve stenosis: atherosclerosis risk factors--a causal relationship? A clinical morphologic study. Clin 
Cardiol. 1991 Dec;14(12):995-9. PubMed PMID: 1841025. 
7.      Novaro GM, Katz R, Aviles RJ, Gottdiener JS, Cushman M, Psaty BM, Otto CM, Griffin BP. Clinical 
factors, but not C-reactive protein, predict progression of calcific aortic-valve disease: the 
Cardiovascular Health Study. J Am Coll Cardiol. 2007 Nov 13;50(20):1992-8. Epub 2007 Oct 29. 
PubMed PMID: 17996566. 
8. Owens DS, Katz R, Takasu J, Kronmal R, Budoff MJ, O'Brien KD. Incidence and progression of aortic 
valve calcium in the Multi-ethnic Study of Atherosclerosis(MESA). Am J Cardiol. 2010 Mar 
1;105(5):701-8. doi: 10.1016/j.amjcard.2009.10.071. PubMed PMID: 20185020; PubMed Central 
PMCID: PMC2829478. 
9. Kimani KN, Potluri R, Natalwala A, Ghosh S, Heun R, Narendran P. Length of hospital stay is shorter in 
black and ethnic minority patients with diabetes. Diabet Med J Br Diabet Assoc. 2012 Jun;29(6):830–1.  
10.  Smith SF, Gollop ND, Uppal H, Chandran S, Potluri R. Length of hospital stay is shorter in South Asian 
patients with acute pulmonary embolism. Heart Asia. 2014 Jan 1;6(1):1–2.  
11.  Ciputra RN, Sembiring YE, Prawoto OL, Khouw N, Baig M, Uppal H, Chandran S, Potluri R. Length of 
stay in hospital is longer in ethnic minority patients after coronary artery bypass surgery. Int J Cardiol. 
2014 Apr 1;172(3):e434-5. doi: 10.1016/j.ijcard.2013.12.182. Epub 2014 Jan 8. PubMed PMID: 
24456872  
12.  Khouw N, Wasim M, Aziz A, Uppal H, Chandran S, Potluri R. Length of hospital stay is shorter in South 
Asian patients with myocardial infarction. Int J Cardiol. 2014 Feb 1;171(2):e54–55.  
13.  Green B, Gollop ND, Baig M, Uppal H, Chandran S, Potluri R. Prolonged length of hospital stay in Far-
East Asian and Afro-Caribbean patients with cardiomyopathy. Int J Cardiol. 2014 Jun 28. pii: S0167-
5273(14)01079-1. doi: 10.1016/j.ijcard.2014.06.012. [Epub ahead of print] PubMed PMID: 25064199. 
14. Potluri R, Baig M, Mavi JS, Ali N, Aziz A, Uppal H, Chandran S. The role of angioplasty in patients with 
acute coronary syndrome and previous coronary artery bypass grafting. Int J Cardiol. (IN PRESS)   
 
15.  Carers National Association. “You Can Take Him Home Now”: Carer’s Experience of Hospital 
Discharge. June 2001 [Internet]. 2001. Available from: 
http://www.carersuk.org/professionals/resources/research-library/item/517-you-can-take-him-home-
now-carers-experiences-of-hospitaldischarge 
16.  Wang P, Acker MA, Bilello M, Melhem ER, Stambrook E, Ratcliffe SJ, et al. Sex, aging, and preexisting 
cerebral ischemic disease in patients with aortic stenosis. Ann Thorac Surg. 2010 Oct;90(4):1230–5.  
AC
CE
PT
ED
 M
AN
US
CR
IP
T
ACCEPTED MANUSCRIPT
17.  Craver JM, Weintraub WS, Jones EL, Guyton RA, Hatcher CR Jr. Predictors of mortality, 
complications, and length of stay in aortic valve replacement for aortic stenosis. Circulation. 1988 
Sep;78(3 Pt 2):I85–90.  
18.  Chandra S, Lang RM, Nicolarsen J, Gayat E, Spencer KT, Mor-Avi V, et al. Bicuspid Aortic Valve: 
Inter-racial difference in frequency and aortic dimensions: Impact of race in adult BAV in a single center 
retrospective observational study. Jacc Cardiovasc Imaging. 2012 Oct;5(10):981–9.  
19.  Stewart BF, Siscovick D, Lind BK, Gardin JM, Gottdiener JS, Smith VE, et al. Clinical Factors 
Associated With Calcific Aortic Valve Disease. J Am Coll Cardiol. 1997 Mar 1;29(3):630–4.  
20.  Thanassoulis G, Campbell CY, Owens DS, Smith JG, Smith AV, eloso GM, et al. Genetic 
associations with valvular calcification and aortic stenosis. N Engl J Med. 2013 Feb 7;368(6):503–12.  
21.  Bach DS, Radeva JI, Birnbaum HG, Fournier A-A, Tuttle EG. Prevalence, referral patterns, testing, and 
surgery in aortic valve disease: leaving women and elderly patients behind? J Heart Valve Dis. 2007 
Jul;16(4):362–9.  
22.  Atkinson M, Clark M, Clay D, et al Coventry: Centre for Health Services Studies, University of Warwick, 
2001. Systematic review of ethnicity and health service access for London. 2001.  
 
